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1 INTRODUCTION 
7KHVXJDU VXSSO\FKDLQ LVPDGHXSRI WZRSDUWV WKHVXJDUFDQH




VXSSO\ FKDLQ LV SDUWLFXODUO\ FRPSOH[ > @ GXH WR ELRSK\VLFDO















FDQH WKH\ KDG DOUHDG\KDUYHVWHG RU KRZ IDU EHKLQG WKH\ZHUH
ZLWKWKHLUGHOLYHULHV$OOWKHVHIDFWRUVPDNHJURZHUVۑKDUYHVWLQJ
GHFLVLRQVFRPSOH[DQGG\QDPLF*URZHUVQHHGWRDGDSWWKHLUSUH
KDUYHVW EXUQLQJ GHFLVLRQV WR WKHLU FXUUHQW VLWXDWLRQ HJ KRZ
PXFK FDQH LV FXUUHQWO\ UHDG\ WR EH WUDQVSRUWHG DQG ZKHWKHU
GHOLYHULHVDUHRQ WDUJHWRUEHKLQG 7KLV VLWXDWLRQFKDQJHVRYHU
WLPH GHSHQGLQJ RQ ZKLFK GHFLVLRQV ZHUH SUHYLRXVO\ WDNHQ
*URZHUVDOVRQHHGWRDQWLFLSDWHWKHHIIHFWVRIXQFHUWDLQZHDWKHU
HYHQWV IRU H[DPSOH UDLQ RU KLJK ZLQGV ZKLFK ZRXOG GLVUXSW





5HFHQW ZRUN RQ IDUPHUVۑ RSHUDWLRQDO GHFLVLRQV VXFK DV SUH
KDUYHVW EXUQLQJ VKRZV WKDW IDUPHUV GR QRW PDNH RSHUDWLRQDO
GHFLVLRQVRUSODQVRQFHDQGWKHQLPSOHPHQWWKDWSODQGDLO\ >@
5DWKHUWKH\PDNHDSDUWLDOSODQWKDWPRYHVWKHPWRZDUGVVRPH
JRDO PRQLWRU SURJUHVV WRZDUGV WKH JRDO DQG FKDQJH WKH SODQ
FRQWLQXRXVO\ >@  7KH\ PDNH GHFLVLRQV EDVHG RQ XQFHUWDLQ
LQIRUPDWLRQ XQH[SHFWHG HYHQWV HJ D VWRUP RU HTXLSPHQW
EUHDNLQJGRZQ WKHLURZQH[SHULHQFHDQGH[SHUWLVHDVZHOODV
WKHLUJRDOV FRQVWUDLQWV DQGSUHIHUHQFHV >@  )DUPHUVۑ GHFLVLRQV
WHQGWREHIOH[LEOHJLYLQJURRPIRUFKRRVLQJIXWXUHDOWHUQDWLYHV
>@ HVSHFLDOO\ ZLWK UHVSHFW WR WKH ZHDWKHU >@ 7KH\ PDNH






GHFLVLRQ QHWZRUNV %'1V KDYH EHHQ XVHG  > @ EXW WKHVH
PRGHOVGRQRW WDNH FKDQJHVRYHU WLPH LQWR DFFRXQW +RZHYHU
G\QDPLF%D\HVLDQ GHFLVLRQ QHWZRUNV '%'1V H[WHQG%'1V WR
UHSUHVHQWFKDQJHRYHUWLPH7KLVSDSHULQYHVWLJDWHVDQGHYDOXDWHV
'%'1V DV D PRGHOOLQJ DQG LQIHUHQFH WRRO WR UHSUHVHQW WKH
DGDSWLYH DQG G\QDPLF ZD\ WKDW VXJDUFDQH JURZHUV PDNH SUH
KDUYHVW EXUQLQJ GHFLVLRQV  7R RXU NQRZOHGJH PRGHOV RI
VXJDUFDQH JURZHUVۑ DGDSWLYH SUHKDUYHVWLQJ EXUQLQJ GHFLVLRQV
KDYHQRWEHHQGHYHORSHGWRGDWH

7KH OD\RXW RI WKLV SDSHU LV DV IROORZV ILUVW D OLWHUDWXUH UHYLHZ
GHVFULELQJ %D\HVLDQ QHWZRUNV WKHLU XVH LQ DJULFXOWXUH DQG
VXJDUFDQHVXSSO\FKDLQVLVJLYHQ)DFWRUVDIIHFWLQJWKHJURZHUۑV
SUHKDUYHVWEXUQLQJGHFLVLRQVDUHDOVRSURYLGHG7KLVLVIROORZHG





2 LITERATURE REVIEW 
2.1 Bayesian networks 
%D\HVLDQQHWZRUNVDUHXVHIXOIRUPDOLVPVIRUUHSUHVHQWLQJFDXVH










0DNLQJ LQSXWV LQWR D %D\HVLDQ QHWZRUN LV FDOOHG UHFRUGLQJ
HYLGHQFH(YLGHQFHFDQEHHQWHUHGLQRQHRUPRUHQRGHVDWDQ\
WLPHDQGWKHHYLGHQFHZLOOUHSODFHWKHa priori&37YDOXHV>@






























DGDSWLYH QDWXUH RI KRZ IDUPHUV DFWXDOO\ PDNH GDLO\ GHFLVLRQV
HVSHFLDOO\LQG\QDPLFHQYLURQPHQWV>@

,Q WKHLU UHYLHZ RI DGDSWDWLRQ LQ IDUP GHFLVLRQPDNLQJPRGHOV
5REHUWet al>@QRWHGWKDWIDUPHUVWHQGWRPDNHVWDWLFSODQVZKLFK




%D\HVLDQ QHWZRUNV RU DQ\ H[WHQVLRQV WKHUHRI ZHUH QRW




,Q DGGLWLRQ QRQH RI WKH PRGHOV UHYLHZHG E\ 5REHUW et al >@
PRGHOOHGIDUPHUVۑKDUYHVWLQJGHFLVLRQV7KLVLVSUREDEO\EHFDXVH
LQPRVW RWKHU FURSV WKHKDUYHVWLQJSHULRG LV VKRUWHU VR LV OHVV
OLNHO\ WR EH DIIHFWHG E\ ZHDWKHU HYHQWV DV KDUYHVWLQJ WKH
VXJDUFDQHFURSLV

2.3 Use of BNs in sugarcane supply chains  
,QWKHVXJDUFDQHDUHQD(YHULQJKDPet al>@DQG6KRQJZH>@
KDYH SURSRVHG %D\HVLDQ XSGDWLQJ WR KHOS SUHGLFW ORQJ WHUP
VXJDUFDQH \LHOGV DQG VKUHGGHU EUHDNGRZQV DW WKH PLOO
UHVSHFWLYHO\  'UXU\ et al >@ KDYH SURSRVHG WH[W PLQLQJ WR
JHQHUDWH D %1 RI IDFWRUV LQIOXHQFLQJ VXJDUFDQH \LHOG  ,Q WKH
OLWHUDWXUH JHQHUDOO\ WKH GHYHORSPHQW RI'%'1V LV VFDUFH  )RU
H[DPSOH LQ WKH PHGLFDO ILHOG '%'1V KDYH EHHQ SURSRVHG WR
UHSUHVHQW GHFLVLRQV RYHU WLPH > @  +RZHYHU QR '%1V RU
'%'1V ZHUH IRXQG UHODWLQJ WR WKH VXJDUFDQH VXSSO\ FKDLQ RU
JURZHUVۑSUHKDUYHVWEXUQLQJGHFLVLRQV

2.4 Factors aﬀecting pre-harvest burning 
decisions for sugarcane growers 
7KH VXJDUFDQH KDUYHVWLQJ VHDVRQ LV D UHODWLYHO\ ORQJ RQH
FRPSDUHG WR RWKHU DJULFXOWXUDO FURSV >@  ,Q .ZD=XOX1DWDO
6RXWK $IULFD FDQH LV KDUYHVWHG IURP PLG0DUFK WR








7KH GHFLVLRQ RI KRZPXFK FDQH WR EXUQ LV FKDOOHQJLQJ IRU WKH
JURZHU)LUVWO\XQFHUWDLQW\PXVWEHWDNHQLQWRDFFRXQW7KHUHLV






EXUQLQJ PRUH WKDQ RQH GD\ۑV GHOLYHU\ TXRWD LQ DGYDQFH >@
+RZHYHU LI WKHUH LV D ORQJ SHULRG RI VRIW VRDNLQJ UDLQ ZKLFK
PDNHVWKHFDQHWRRZHWWREXUQ>@WKH\PDNHGHFLVLRQV
WRFDWFKXSZLWKWKHLUGHOLYHULHVRQFHWKHFDQHLVGU\HQRXJKWR
EXUQ  7KH WKLUG FKDOOHQJH LQ WKH EXUQLQJ GHFLVLRQ LV WKH WLPH
IDFWRU*URZHUVQHHGWRGHOLYHUDFRQVLVWHQWYROXPHRIFDQHWRWKH
PLOOHDFKZHHNRIWKHPLOOLQJVHDVRQ6RPHPLOOVLPSRVHSHQDOWLHV
LI WKLV LVQRWGRQH  ,QDGGLWLRQJURZHUVFDQQRWEXUQWRRPXFK
FDQHDWRQHWLPHEHFDXVHWKHFDQHۑVTXDOLW\GHFOLQHVRQEXUQLQJ













7KH LWHUDWLYH NQRZOHGJH HQJLQHHULQJ DSSURDFK WR FUHDWLQJ
%D\HVLDQQHWZRUNV >@ZDVXVHGWRGHYHORSWKH'%'1 7KHUH
DUH WKUHHPDLQZD\V RI FRQVWUXFWLQJ D%D\HVLDQQHWZRUN  7KH
QHWZRUNFDQEHFUHDWHGPDQXDOO\LWFDQEHJHQHUDWHGIURPGDWD
RU D FRPELQDWLRQ RI ERWK >@  0DQXDO FRQVWUXFWLRQ LQYROYHV














SURFXUHPHQW PDQDJHU DQG JURZHUV WKH UDLQIDOO &37V ZHUH
DGMXVWHGWRUHਮHFWZKHWKHUWKHUDLQZDVGUL]]OHRUWKXQGHUVKRZHU




DOO ORZ DPRXQWV RI GDLO\ UDLQ PP ZHUH DVVXPHG WR EH






ZLWK WKH PLOOۑV FDQH SURFXUHPHQW PDQDJHU DQG JURZHUV DQG
OLWHUDWXUH1RGHDQGVWDWHQDPHVZHUHFKHFNHGIRUYDJXHQHVV>@









x FDQHFRXOGEHEXUQHG LI LWZHUHGDPSDQG WKHJURZHU
ZDVEHKLQGZLWKGHOLYHULHV
x LI GUL]]OH RU WKXQGHUVKRZHUV ZHUH IRUHFDVW IRU D
SDUWLFXODUGD\WKHJURZHUFRXOGVWLOOEXUQWKDWGD\LIWKH
FDQHZHUHGU\
x WKH FDQH GU\QHVV UHFRYHUV IDVW DIWHU WKXQGHUVKRZHUV
EXWVRIWVRDNLQJGUL]]OHZKLFKODVWVDIHZGD\VOHDYHVWKH
FDQHZHW














7KHSUHGLFWLYHYDOLGLW\ >@RI WKH'%'1ZDV WHVWHGE\DGGLQJ
HYLGHQFHIRUDOOWKHFRPELQDWLRQVRIYDULDEOHVIRUDWZRWLPHVOLFH
YHUVLRQ RI WKH QHWZRUN  $GMXVWPHQWV WR WKH &37V ZHUH PDGH
ZKHUH QHFHVVDU\  $ QXPEHU RI GLIIHUHQW VFHQDULRV ZHUH WKHQ
WHVWHG IRUPRUH WLPH VOLFHV HDFK WHVWLQJ GLIIHUHQW FRPELQDWLRQV
DQGFRPSOH[LWLHVRIWKHQHWZRUNFDVHEDVHGHYDOXDWLRQ>@$











 8VLQJ DFWXDO ZHDWKHU GDWD IURP 2FWREHU  ZLWK
GDPSFDQH
6FHQDULR  JLYHV D EDVHOLQH VLWXDWLRQ ZKHUH ZHDWKHU GRHV QRW
LQWHUUXSWEXUQLQJGHFLVLRQVDQGGHOLYHULHVDUHRQWUDFN6FHQDULR
 NHHSV WKH VDPHZHDWKHU FRQGLWLRQV EXW LQYHVWLJDWHV KRZ WKH
JURZHUFDWFKHVXSZLWKGHOD\HGGHOLYHULHV6FHQDULRLQWURGXFHV
ZHW ZHDWKHU ۋ SDUWLFXODUO\ GUL]]OH ۋ ZKLFK LV SUREOHPDWLF IRU
.ZD=XOX1DWDOVXJDUFDQHVXSSO\FKDLQV6FHQDULRORRNVDWKRZ








Figure 1: DBDN for deciding how much cane to burn each day (two time slices) 
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4 DBDN MODEL 




















HQG RI WKH SUHYLRXV GD\  6XJDU PLOOV RIWHQ KDYH D UXOH WKDW
JURZHUVPD\QRWGHOLYHUFDQHWKDWLVROGHUWKDQKRXUVGXHWR
FDQH TXDOLW\ GHJUDGDWLRQ >@0LOOV DOVR KDYH UXOHV SUHYHQWLQJ




5 RESULTS AND DISCUSSION 
5.1 Scenario 1 (base scenario): Low wind, 
medium temperature, no rain, dry cane, 
deliveries are on target 
7KHILUVWVFHQDULRGHVFULEHVZHDWKHUWKDWGRHVQRWSRVHDFKDOOHQJH




Figure 2: Scenario 2 results.  Catching up on deliveries, not delivering (days 6 & 7) and catching up again 




7KH JURZHU WKHQ WDNHV WKH DGYLFH WR EXUQ  GD\ۑV FDQH  7KH
ZHDWKHU RQ GD\  ZDV WKH VDPH DV WKH JURZHUۑV EHOLHI RI WKH
ZHDWKHU

2Q WKH QH[W GD\ GD\  WKH JURZHU HQWHUV KLV EHOLHIV RI WKH
ZHDWKHUIRUWKHGD\DVZHOODVWKHDPRXQWRIFDQHGHOLYHUHGRQ
WKH SUHYLRXV GD\  GD\ۑV FDQH ۋ LH ZKDW ZDV EXUQHG DQG
KDUYHVWHGRQWKHSUHYLRXVGD\ZDVGHOLYHUHGRQWKDWGD\WRR7KH
QHWZRUNWKHQGHGXFHVWKDWWKHFDQHLVGU\WKDWWKHUHLVQRFDQH
DOUHDG\ EXUQHG DQG WKDW WKH VWDWXV RI GHOLYHULHV LV RQ WDUJHW
6LPLODUWRWKHSUHYLRXVGD\WKHQHWZRUNVXJJHVWVEXUQLQJGD\ۑV
FDQH  ,I WKHQHWZRUNۑV VXJJHVWLRQVDUHDFFHSWHGDQGHQWHUHGDV
HYLGHQFHLQWRWKHQHWZRUNIRUDOOWKHIROORZLQJGD\VDQGZKDWLV
EXUQHGLVGHOLYHUHGWKHEXUQLQJGHFLVLRQUHPDLQVWREXUQGD\ۑV
FDQH :LWK DOO WKH VDPH YDOXHV WKH QHWZRUNZLOO FRQVLVWHQWO\
DGYLVHEXUQLQJGD\ۑVFDQH7KLVLVDVH[SHFWHG

5.2 Scenario 2:  Deliveries are behind, caught 
up and became behind again 
7KURXJKRXW VFHQDULR VHH)LJXUHRQ WKHSUHYLRXVSDJH WKH

























EHOLHI RI GU\QHVV RI FDQHە QRGH LV VKRZQ DERYH WKH ۔1HWZRUN
%HOLHIRIGU\QHVVRIFDQHJUDSKە   7KHDPRXQWRIFDQHDOUHDG\
EXUQHGLVVKRZQXQGHUWKLVIROORZHGE\WKHQHWZRUNۑVGHFLVLRQWR
EXUQ7KHDFWXDOQXPEHURIGD\VۑFDQHWKDWZHUHEXUQHGLVVKRZQ





2QGD\GUL]]OH LV IRUHFDVWDQGPDWHULDOL]HV :LWK WKHGUL]]OH






WZR GD\V WR GU\ RXW  $V D UHVXOW EXUQLQJ KDUYHVWLQJ DQG






5.4 Scenario 4: High wind, high temperatures 
6FHQDULRVKRZVZKDWRFFXUVZKHQ%HUJZLQGVKRWGU\ZLQGV
DUH IRUHFDVW  ,Q WKLV VFHQDULR WKH FDQH LV GU\ WKHUH LVQR FDQH
DOUHDG\ EXUQHG DQG GHOLYHULHV DUH RQ WDUJHW VHH )LJXUH 





ौH JURZHU GRHV QRW EXUQ LQ KLJK ZLQG GXH WR WKH WKUHDW RI
UXQDZD\ਭUHV>@+RZHYHULQWKLVFDVHWKHQHWZRUNLVQRW
EHKDYLQJ DV WKH JURZHUZRXOG QRUPDOO\ WKH JURZHUZRXOG EH
VFDQQLQJ WKH IRUHFDVWV GD\V DKHDG DQG ZRXOG EH PDNLQJ






Figure 5: Scenario 5 results.  Actual weather 5 to 13 October 2016 was used.  Cane started out damp. 
Figure 4: Scenario 4 results.  High winds forecast 
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VWDWXV RI GHOLYHULHV ZDV JHQHUDOO\ EHKLQG  2Q GD\V  DQG 











5.6 Discussion  
7KH'%'1DGMXVWVDQGDGDSWVEXUQLQJGHFLVLRQVDSSURSULDWHO\WR
PRVWZHDWKHU FRQGLWLRQV WKH EHOLHI RI WKH GU\QHVV RI WKH FDQH
KRZ PXFK FDQH LV DOUHDG\ EXUQHG DW WKH WLPH RI PDNLQJ WKH
GHFLVLRQDQGWKHGHOLYHU\VWDWXV

5.6.1 Weather. 7KH '%'1 FRUUHFWO\ DQWLFLSDWHV LPSHQGLQJ
GUL]]OHE\EXUQLQJWZRGD\ۑVFDQHVRWKDWGHOLYHULHVFDQFRQWLQXH










5.6.2 Status of deliveries. ,I WKHJURZHUۑVRSLQLRQRIFDQH LVGU\
DQG GHOLYHULHV DUH EHKLQG WKH GHFLVLRQ WR EXUQ QRGH NHHSV RQ













KRZPDQ\ GD\V EHKLQG KH LV DQG LI LWۑV PRUH WKDQ WZR GD\V
FRQVLVWHQWO\FKRRVHWKH۔0RUHWKDQWZRGD\VEHKLQGەVWDWHXQWLO
GHOLYHULHV DUH PRUH RQ WUDFN LH  RU IHZHU GD\V EHKLQG  ,Q




SUHYLRXV GD\ۑV GHOLYHULHV DQG WR VRPH H[WHQW WKH VWDWXV RI
GHOLYHULHVWKHUHDUHQRFKHFNVEXLOWLQWRWKHPRGHOWRHQVXUHWKDW















KDYH WR RYHUULGH WKH DPRXQW RI FDQH DOUHDG\ EXUQHG DW WKH
EHJLQQLQJRIWKHGD\







5.6.5 Evaluation of the scenarios.$VXPPDU\RIWKHVFHQDULRVDQG
FKDUDFWHULVWLFVIRUHYDOXDWLRQFDQEHVHHQLQ7DEOH7KH'%'1LV
VXLWDEOH IRU UHSUHVHQWLQJ GHFLVLRQV EDVHG RQ XQFHUWDLQ
LQIRUPDWLRQIRUH[DPSOHWKHJURZHUۑVEHOLHIRIWKHZHDWKHUDQG
RI WKH GU\QHVV RI FDQH  7KH ILUVW WZR VFHQDULRV GLG QRW OHQG
WKHPVHOYHV WR SURDFWLYH DGDSWLYHQHVV EXW VFHQDULRV  DQG 
VKRZHG KRZ WKH JURZHU DQWLFLSDWHG WKH LPPLQHQW UDLQ DQG
EXUQHGPRUHFDQHLQDGYDQFH+RZHYHUVFHQDULRVHH)LJXUH
GLGQRW IDUHZHOOZLWKSURDFWLYH DGDSWLYHQHVV DV WKHUHZDVQRW
HQRXJKZDUQLQJ IRU WKH IDUPHUWREXUQEHIRUH WKHVWURQJZLQG
PDWHULDOL]HG VHH 7DEOH  2Q WKH UHDFWLYH DGDSWLYHQHVV VFRUH
VFHQDULRV  DQG  UHDFWHG ZHOO DQG FDXJKW XS WKH GHOD\HG






W\SLFDOO\ NQRZ WKH VWDWXV RI KLV GHOLYHULHV  ,I KH LQVHUWHG WKH
FRUUHFW YDOXHV LQWR WKH QHWZRUN DV HYLGHQFH WKH PRGHO ZRXOG
ZRUNDVH[SHFWHG0RUHVWDWHVIRUEHLQJDKHDGFRXOGEHDGGHGWR
WKH PRGHO HJ  GD\ DKHDG  GD\V DKHDG  +RZHYHU LI








$OO ILYH VFHQDULRV VKRZHG G\QDPLVP LQ WKDW WKH GHFLVLRQ WRRN
GLIIHUHQWWLPHVWHSVLQWRDFFRXQWOHWWLQJWKHYDULDEOHVIRUWLPHt+1
EH DIIHFWHG E\ WKH YDULDEOHV IRU WLPH t  ,Q DGGLWLRQ LQ DOO ILYH




5.6.6 Design decisions and tradeoffs.:KHQUHSUHVHQWLQJWKHZD\
KXPDQVPDNHGHFLVLRQVWKH'%'1KDVPDUNHGDGYDQWDJHVRYHU
WKH QRUPDO VWDWLF %'1 LQ WKDW WKH ODWWHU DVVXPHV WKDW DOO WKH
LQIRUPDWLRQQHHGHGIRUWKHGHFLVLRQLVDWKDQGDQGWKHGHFLVLRQ
ZLOOEHPDGHRQFH:LWK'%'1VWKHSURFHVVIROORZHGE\KXPDQV
ZKHQ PDNLQJ GDLO\ GHFLVLRQV LV PRUH FORVHO\ PDWFKHG  $V
GLIIHUHQW LQIRUPDWLRQ EHFRPHV DYDLODEOH WKH GHFLVLRQ FDQ EH
DGDSWHGWRWKHQHZFLUFXPVWDQFHV

:KHUH GDWD ZDV DYDLODEOH LW ZDV XVHG WR SRSXODWH WKH &37V




:KHQGHVLJQLQJ WKLVPRGHO LWZDV UHDOL]HG WKDW WKHKDUYHVWLQJ
GHFLVLRQDFWXDOO\ VWDUWHGZLWKDGHFLVLRQ WREXUQWKHFDQH 7KH
EXUQLQJ GHFLVLRQ LV WKH PRUH FRPSOH[ SDUW RI WKH KDUYHVWLQJ
GHFLVLRQ VR WKLV DVSHFW ZDV HPSKDVL]HG LQ WKH PRGHO  2WKHU




IRUPDOLVP LV D SURPLVLQJ ZD\ RI UHSUHVHQWLQJ G\QDPLF DQG
DGDSWLYH GHFLVLRQ PDNLQJ  7KLV LQLWLDO PRGHO QHHGV VHYHUDO
HQKDQFHPHQWVIRUH[DPSOHILQGLQJDZD\RISURDFWLYHO\DGDSWLQJ









:KHQPDNLQJ GDLO\ RSHUDWLRQDO GHFLVLRQV KXPDQV DQG LQ WKLV
FDVH  VXJDUFDQH JURZHUV GR QRW PDNH D GHFLVLRQ RQFH DQG





$ '%'1ZDV XVHG WRPRGHO WKH EXUQLQJ GHFLVLRQV WDNHQ E\ D
VXJDUFDQH JURZHU SULRU WR KDUYHVWLQJ  7KHPRGHO UHSUHVHQWHG
XQFHUWDLQW\ G\QDPLVP DQG WKH JURZHUۑV H[SHULHQFH JRDOV
FRQVWUDLQWVDQGSUHIHUHQFHVZHOO :KHQUDLQZDVH[SHFWHG WKH
PRGHOSURDFWLYHO\DGDSWHGWKHEXUQLQJUHJLPHWRWKHZHWZHDWKHU
,WZDVQRW DVJRRGDW DGDSWLQJSURDFWLYHO\ WRKLJKZLQGV  7KH
PRGHOUHDFWLYHO\DGDSWHGWRGHOD\VLQGHOLYHU\E\FDWFKLQJXSRU
WU\LQJ WR GR VR  +RZHYHU LI GHOLYHULHV ZHUH RYHU WZR GD\V
EHKLQGWKHJURZHURUWKHPRGHOXVHUZRXOGKDYHWRUHPHPEHU
H[DFWO\ KRZ PDQ\ GD\V EHKLQG DQG RYHUULGH ZKDW WKH PRGHO























&$,5 DQG WKH 8QLYHUVLW\ &DSDFLW\ 'HYHORSPHQW 3URJUDPPH
8&'3IRUWKHIXQGLQJZKLFKFRQWULEXWHGWRWKLVUHVHDUFKौH
ਭUVWDXWKRUWKDQNV3URI&1%H]XLGHQKRXWIRUWKHLQWURGXFWLRQ
WR VXJDUFDQH VXSSO\ FKDLQV DQG WKH &ROOHJH RI /DZ DQG
0DQDJHPHQW6WXGLHV8.=1DQGWKHोLOOLQJIDPLO\IRUZULWLQJ








>@ & 1 %H]XLGHQKRXW 6 %RGKDQ\D DQG / %UHQFKOH\  $Q DQDO\VLV RI
FROODERUDWLRQLQDVXJDUFDQHSURGXFWLRQDQGSURFHVVLQJVXSSO\FKDLQBr. Food 
J.








>@ & 6 3ULFH ' 0RRGOH\ DQG & 1 %H]XLGHQKRXW  8VLQJ DJHQWEDVHG
VLPXODWLRQWRH[SORUHVXJDUFDQHVXSSO\FKDLQWUDQVSRUWFRPSOH[LWLHVDWDPLOO





RIRSHUDWLRQDOGHFLVLRQPDNLQJE\IDUPHUV,Q5th International Symposium for 
Farming Systems Design0RQWSHOOLHU)UDQFH
>@ & 'D\G« 6 &RXWXUH ) *DUFLD DQG 5 0DUWLQ&ORXDLUH  ,QYHVWLJDWLQJ
RSHUDWLRQDO GHFLVLRQPDNLQJ LQ DJULFXOWXUH ,Q 7th International Congress on 
Environmental Modelling and Software (iEMSs)6DQ'LHJR&$86$
>@ 5 0DUWLQ&ORXDLUH DQG -3 5HOOLHU  0RGHOOLQJ DQG VLPXODWLQJ ZRUN
SUDFWLFHVLQDJULFXOWXUHInt. J. Metadata Semant. Ontol.
>@ , 'DUQKRIHU 6 %HOORQ % 'HGLHX DQG 5 0LOHVWDG  $GDSWLYHQHVV WR
HQKDQFHWKHVXVWDLQDELOLW\RI IDUPLQJV\VWHPV$UHYLHZAgron. Sustain. Dev.

>@.%.RUEDQG$(1LFKROVRQBayesian artificial intelligence QGHG
&5&3UHVV%RFD5DWRQ)/
>@ - / 7LFHKXUVW 5$ /HWFKHU DQG' 5LVVLN  ,QWHJUDWLRQPRGHOOLQJ DQG
GHFLVLRQVXSSRUW$FDVHVWXG\RIWKH&RDVWDO/DNH$VVHVVPHQWDQG0DQDJHPHQW
&/$07RROMath. Comput. Simulat.
>@ -3HDUOProbabilistic reasoning in intelligent systems: Networks of plausible 
inference0RUJDQ.DXIPDQQ3XEOLVKHUV,QF6DQ)UDQFLVFR&$
>@9 .RFDEDV DQG 6 'UDJLFHYLF  %D\HVLDQ QHWZRUNV DQG DJHQWEDVHG
PRGHOLQJDSSURDFKIRUXUEDQODQGXVHDQGSRSXODWLRQGHQVLW\FKDQJH$%1$6
PRGHOJ. Geogr. Syst.
>@ 6 + &KHQ DQG & $ 3ROOLQR  *RRG SUDFWLFH LQ %D\HVLDQ QHWZRUN
PRGHOOLQJEnviron. Model. Software
>@'3$PHVBayesian decision networks for watershed management3K'




>@ - 5 $QGHUVRQ - / 'LOORQ DQG - % +DUGDNHU  Agricultural decision 
analysis7KH,RZD6WDWH8QLYHUVLW\3UHVV$PHV,2
>@%'UXU\-9DOYHUGH5HED]D0)0RXUDDQG$GH$QGUDGH/RSHV$
VXUYH\RIWKHDSSOLFDWLRQVRI%D\HVLDQQHWZRUNVLQDJULFXOWXUHEng. Appl. Artif. 
Intel.
>@0 3HWLW  %RRN UHYLHZV $JULFXOWXUDO 'HFLVLRQ $QDO\VLV  %\ -RFN 5
$QGHUVRQ-RKQ/'LOORQDQG-%ULDQ+DUGDNHU$PHV,RZD6WDWH8QLYHUVLW\
3UHVVAust. J. Agr. Econ.
>@</(YHULQJKDP1*,QPDQ%DPEHU3-7KRUEXUQDQG7-0F1HLOO
$%D\HVLDQPRGHOOLQJDSSURDFKIRUORQJOHDGVXJDUFDQH\LHOGIRUHFDVWVIRUWKH
$XVWUDOLDQVXJDULQGXVWU\Aust. J. Agr. Res.
>@0 , 6KRQJZH $ V\VWHPV WKLQNLQJ DSSURDFK WR LQYHVWLJDWLQJ FRPSOH[
VXJDUFDQH VXSSO\ DQG SURFHVVLQJ V\VWHPV ,QWHJUDWLQJ ULFK SLFWXUHV DQG
%D\HVLDQQHWZRUNVSyst. Pract. Act. Res.
>@%'UXU\&5RFKD0)0RXUDDQG$GH$QGUDGH/RSHV7KHH[WUDFWLRQ
IURPQHZVVWRULHV$FDXVDOWRSLFFHQWUHG%D\HVLDQJUDSKIRUVXJDUFDQH,Q20th 
International Database Engineering & Applications Symposium (IDEAS '16)$&0
0RQWUHDO4&&DQDGD
>@< ;LDQJ DQG ./ 3RK  7LPHFULWLFDO G\QDPLF GHFLVLRQ PRGHOLQJ LQ
PHGLFLQHComput. Biol. Med.
>@ - ;LDQJ DQG 6 /LX '\QDPLF GHFLVLRQPRGHOLQJ DERXW FRPELQDWLRQ RI
WUDGLWLRQDO&KLQHVHDQG:HVWHUQPHGLFLQH ,Q8th International Symposium on 













>@7 0 6DQMLND DQG & 1 %H]XLGHQKRXW  $ SULPDU\ LQIOXHQFH YHUWH[
DSSURDFK WR LGHQWLI\ GULYLQJ IDFWRUV LQ FRPSOH[ LQWHJUDWHG DJULLQGXVWULDO
V\VWHPVۋDQH[DPSOHIURPVXJDUFDQHVXSSO\DQGSURFHVVLQJV\VWHPVInt. J. Prod. 
Res.
>@$%5DYQ¸DQG%63XUFKDVH'HDOLQJZLWKGH[WUDQLQWKH6RXWK$IULFDQ
VXJDULQGXVWU\P. S. Afr. Sug.
>@ 6$6$  SASA Weather Portal  KWWSSRUWDOVDVDRUJ]DZHDWKHUZHE
DFFHVVHGRQ
>@% * 0DUFRW  &RPPRQ TXDQGDULHV DQG WKHLU SUDFWLFDO VROXWLRQV LQ
%D\HVLDQQHWZRUNPRGHOLQJEcol. Model.
>@1256<6 6RIWZDUH &RUS  Netica TM Application 
(https://www.norsys.com/netica.html)
>@+XJLQHUGIN Expert A/S (https://www.hugin.com/)
>@ - 3LWFKIRUWK DQG . 0HQJHUVHQ  $ SURSRVHG YDOLGDWLRQ IUDPHZRUN IRU
H[SHUWHOLFLWHG%D\HVLDQ1HWZRUNVExpert Syst. Appl.
>@% * 0DUFRW - ' 6WHYHQWRQ * ' 6XWKHUODQG DQG 5 . 0F&DQQ 
*XLGHOLQHV IRU GHYHORSLQJ DQG XSGDWLQJ %D\HVLDQ EHOLHI QHWZRUNV DSSOLHG WR
HFRORJLFDOPRGHOLQJDQGFRQVHUYDWLRQCan. J. Forest Res.

98
